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1. 

My present invention relates to automatic or 
semi-automatic firearms of the type in which a 
piston-like action of the primer of a fired car 
tridge is utilized to unlock the bolt. 
Warious attempts have been made to utilize the 

forces developed by and exerted on a fired car. 
tridge to unlock a bolt to provide the basis of 
automatic or semi-automatic operation. These 
have been complicated and heavy in construction 
and unsatisfactory and unreliable in Operation. 

In accordance-With a preferred embodiment of 
my present invention, I provide a firearm, the re 
ceiver of which slidably supports a bolt to recip 
rocate Out of and into a closed position to ex 
tract and eject a fired cartridge, re-cock the fir 
ing mechanism and to seat another cartridge in 
the chamber of the barrel. The bolt comprises 
a. Shell having an axial paSSage and carries a 
Cartridge engaging extractor. Rearwardly of its 
cartridge contacting front face, the bolt shell has 
a plurality of lugS Spaced to pass between lugs on 
the receiver as the bolt moves into or out of its 
cartridge seating position and to engage there 
With when the bolt shell is seated and partially 
rotated to lock the bolt to the receiver. 
An actuator slidably supported in the receiver. 

has a can connection with the bolt shell effective 
to rotate the bolt shell into its unlocked position 
when the actuator moves rearwardly relative 
thereto and to rotate the bolt shellinto its locked 
pOSition When the actiUatorºmoves forwardly rela 
tive thereto. The actuator is controlled by re 
silient means to oppose its unlocking movement 
and the opening of the bolt and to urge the bolt 
towards its Seated position and to cause locking. 
movement of the actuator when the bolt shell is 
Seated. 
The front part of the axial passage of the bolt 

shell slidably supports a tappet Which is in con 
tact with the actuator and has a pin or the like 
extending through a slot in the shell of sufficient 
length to permit limited relative movement be 
tween the bolt shell and the tappet to permit the 
tappet to be driven rearwardly from a position 
in which it is actuated by the primer to drive the 
actuator through a working stroke adequate at 
least to cause unlocking of the bolt. The receiver 
is formed with a groove to receive the pin to hold 
the bolt shell against rotation except when seated. 

It will be helpful, in understanding my inven 
tion, to consider certain factors at this time re 
lating to the firing of a cartridge and the effect 
of gas pressure thereon. It Will also be helpful. 
to bearin mind that the firing of a cartridge.in 
Wolves first the explosion of the primer. Which is 
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2. 
followed by the ignition of the cartridge: charge. 
When the primer is exploded, its explosion may be: 
attended by movement of it. relative to the car 
tridge case. Firing of the main charge by the 
primer' results in gas pressure effective first to 
drive the cartridge case. rearwardly to take up 
head space and then to drive the primer rear 
wardly relative' to the cartridge case. In accord 
ance with my invention, it is the piston-like ac 
tion of the primer under the influence of the gas 
pressure of a fired charge that...I use to effect; the 
unlocking of the bolt. 

I have stated that the lugs on the bolt shell. 
and on the receiver serve to lock the bolt to the 
receiver. In practice, head space is always pro 
vided to ensure the operation of the bolt under all 
conditions. Head space is conventionally close 
ly limited to provide a certain limited space be 
tween the front face of a closed bolt and the rear 
face of a -seated cartridge. Headspace, however, 
may also be represented, at least in part, by a 
Space between the lugs. When the bolt is closed. 
When a cartridge is fired, the gas pressure in the 
barrel acts on the cartridge: case to expand it 
against the chamber and to drive it rearwardly 
and where space exists between the receiver and 
bolt lugs, the gas pressure-is: also effective to drive 
the bolt, within the limits of the head space, until 
arrested by the receiver lugs, 
Due to Variations in Violence of primerSof con 

ventional cartridges, some of the primers, when: 
fired, move rearwardly relative to the cartridge. 
case a limited distance before the main charge 
is fired. While primers are: conventionally coun 
tersunk With respect to the rear face of the car 
tridge, the possibility of their movement, must be 
Considered infirearms in accordance With my in 
vention. When the main charge of a cartridge is 
fired, the resulting gas pressure is effective to 
drive the primer rearWardly relative to the car 
tridge case. The gas pressure in the barrel is 
substantial, but decreases, as the bullet ap 
proaches the muzzle of the barrel. When the 
bullet, leaves the barrel, the pressure drops off 
sharply. The pressure remaining momentarily in 
the barrel after the bullet leaves it, may be termed 
“residual pressure.' 
The timing of the relation between the unlock 

ing of the bolt and the gas pressure in the barrel 
is of prime importance in providing safe, positive 
and-reliable operation of firearms in accordance 
with my invention. To meet.these requirements, 
I use the positive action of the primer, when 
driven relative to the cartridge: case, by the gas 
pressure of a fired charge to give; the tappet a 
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definite uninterrupted stroke. This stroke is SUf 
ficient to cause the actuator to be effective, 
through the cam connection, to rotate the bolt 
into its unlocked position and start its movement 
towards its open position at a time, preferably, 
when only residual pressure is available to en 
sure completion of the movement of the bolt into 
its open position. 

I accomplish this result by forming the groove 
in the receiver that guides the pin carried by the 
tappet so that the front end of the tappet, when 
the bolt is seated and locked, is spaced Substan 
tially fush with the front face of the bolt when 
the bolt and receiver lugs are in engagement. 
By this arrangement, movement, within head 
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space limits, of the cartridge case, the bolt, or . . 
both when a cartridge is fired, can have no effect 
on the tappet since the front end of the tappet 
is positioned rearwardly of the front face of the 
bolt unless and until the bolt lugs are in engage 
ment with the receiver lugs. Because of head 
space, and because the forward movement of the 
tappet is limited, any movement of the primer, 
when it is fired, can have no effect on the tappet. 
Since my invention provides for a definite-unin 
terrupted tappet stroke, it is only necessary to 
provide a cam connection between the actuator 
and the bolt shell to effect the unlocking of the 
bolt at the right time in relation to the gas pres 
sure in the barrel. 
My invention also provides novel ejector means 

to eject an extracted cartridge. As the bolt 
reaches its open position, the pin carried by the 
tappet engages a stop, preferably carried by the 
stop which limits rearward movement of the 
boit, to cause the tappet to be driven forwardly 
relative to the bolt shell to protrude beyond its 
front face thereby to eject the extracted car 
tridge. As the tappet strikes the primer, it tends 
to reseat it thereby ensuring against the primer 
being dislodged and dropping into the mecha 
nism. The forward end of the tappet is prefer 
ably larger than the primer and therefore cannot 
strike the countersunk primer of an unfired car 
tridge and, as the bolt shell is again seated, the 
tappet is held by the pin guiding groove so that 
the bolt shell moves forward relative thereto, 
When the bolt shell is seated, the actuator under 
the bolt actuating action of the resilient, means, 
rotates the bolt shell into its locked position and 
returns to its normal position in contact with 
the tappet. - 
In accordance with my invention, I am able to 

provide automatic firearms of light weight, sim 
ple and inexpensive construction that combine 
ease of assembly and service with Safety and 
reliability in use. The lightness of the parts 
make possible a rapid acceleration and decelera 
tion of the mechanism that is easy to control to 
ensure accurate and safe Operation. 
This introduction of the firearm used to illus 

trate my invention makes it apparent that a 
characteristic feature of my invention is that 
the tappet is positioned relative to the receiver 
and independently of the bolt shell regardless of 
the specific construction of the bolt and the re 
ceiver. 
In the accompanying drawings I have shown, 

as an embodiment of my invention, a firearm of 
the carbine type from which these and other of 
its novel features and advantages Will be readily 
apparent. 

In the drawings: ; : 
Fig. 1 is a fragmentary partial section showing 
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4 
a firearm in accordance with my invention ready 
to fire. 

Fig. 2 is a plan section through the barrel and 
receiver with the parts in the positions shown 
in Fig.1. 

Fig. 3 is a cross Section along the lines 3-3 of 
Fig. 1. 

Fig. 4 is a similar view along the lines 4-4 of 
Fig. 1. 

Fig. 5 is a view similar to Fig. 1, showing the 
position of the parts immediately after the gun 
is fired and the bolt is unlocked. 

Fig. 6 is a plan section through the receiver 
and the barrel showing the position of the parts 
When the bolt is Substantially in its open position. 

Fig. 7 is an exploded view of the bolt parts. 
Fig. 8 shows in an enlarged fragmentary view 

the relation of the bolt parts to a seated cartridge 
before firing. 

Fig. 9 is a similar view showing the position of 
the bolt parts to a seated cartridge after firing 
but before the gas pressure has acted upon th 
prlimer. 

Fig. 10 is a similar view showing the position 
of the bolt parts when ejecting an extracted car 
tridge and Fig. 11 is a section along the lines 
- of Fig. 1. Fig. 12 is a view similar to 

Fig. 9 showing the position of the bolt parts as 
the tappet is driven rearwardly through its lim 
ited stroke by the primer to cause the actuator to 
effect the unlocking of the bolt shell, and Fig. 13 
is a bottom view of the receiver showing the guide 
groove and the position of the pins in section 
When the bolt parts are positioned as shown in 
Fig. 12 with their position in Fig. 9 being indi 
Cated by dotted lines. 

General construction, 
I have shown my invention as embodied in a 

firearm of the carbine type and I have omitted 
Sights, Safety and other details of construction 
to Simplify the drawings. 
At 10, I have shown a receiver to which is 

threaded a barrel f f having a chamber 2. A 
Stock 3 is suitably inlet for the receiver 10 and 
the barrell and is clamped between the receiver 
0 and the plate 14 by screws f5 and 6 which 
extend through the plate f4 and the stock 3 and 
are threaded into the receiver f0. The stock 3 
is formed to house the trigger controlled firing 
mechanism, later to be described, which and the 
Support 1 for the clip 8 holding cartridges 9, 
are carried by the plate 4. The fore part of 
the stock f3 is also formed to house the Spring 
powered bolt return means also later to be de 
Scribed, which means also serve to oppose the un 
locking of the bolt and its movement into its 
Open position. - 

I have indicated generally at 20, a bolt Silidably 
and rotatably supported in the receiver O to 
move, When the gun is fired, from a closed and 
Seated position (Figs. 1 and 2) into and out of 
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an open position (Fig. 6), to extract and eject a 
cartridge case through the slot 21, cock the firing 
mechanism, and to pick up another cartridge 
from the clip B and to seat it in the chamber 
f2 of the barrel f. 

The bolt and receiver construction 

In accordance, with my invention, the bolt 20 
consists of a bolt shell 22 which and the other 
bolt parts may be seen most clearly in Fig. 7. 
The bolt shell 22 has a countersunk cartridge 
engaging front face. 23 and is formed with an 
axial passage. 24 reduced as at 25 to establish 



5 
a seat; and a front portion of slightly greater 
diameter than that of the primers 26 of the 
cartridges 9. Rearwardly of its cartridge en 
gaging face 23; the bolt. shell 22, has a plurality 
of lugs-2T spaced to pass between lugs 28 on the 
receiver as the bolt shell moves into- and out of 
its seated position and to alline therewith when 
the seated bolt shell is partially rotated thereby 
to establish a locked bolt position. 
and 6.) The bolt shell 22 is formed to receive 
an extractor 29 which is detachably locked in 
place by a friction plug. 30. 
Within the bolt shell, Islidably mount a tappet 

3 which is reduced in diameter as at 32 to es 
tablish a shoulder, engageable with the seat 25, 
and a front part to slidably fit the front portion 
of the bolt shell passage 24. The tappet 3i is 
axially alined with the primer 26 of a cartridge 
seated in the chambered barrel and is adapted 
to be driven rearwardly thereby when the primer 
is unseated and driven rearwardly relative to its 
case by the gas pressure of the fired charge. 
The tappet 3i has a transverse passage 33 to 

slidably receive a guide pin 34 which extends 
through a slot 35 in the bolt shell 22 and into 
a guide groove 36 in the receiver . The guide 
groove 36 serves to hold the bolt shell 22 against 
rotation when it is unlocked, that is, when it 
is positioned so that its lugs 2 may pass between 
the receiver lugs 28 and, at its front end, extends 
laterally as at 37, to permit rotation of the bolt 
shell 22 when seated. The slot 35 in the bolt 
shell 22 limits relative movement between the 
bolt shell 22 and the tappet 3 so that the tappet 
may have an extreme forward position in which 
its shoulder 32 is in engagement with the seat 
25 and its front end protrudes beyond the front 
face 23 of the bolt shell (Fig. 10) and a rear 
ward position in which it is set back by the 
piston-like action of the primer to have a Working 
stroke against the actuator insufficient to permit 
the primer 26 to be entirely unseated (Fig. 5). 
An actuator 38 is slidably housed within the 

rear part of bolt shell passage 24 and is of Sufi 
cient length to protrude beyond the rear face of 
the bolt shell 22 when it is seated against the 
rear face of the tappet 3 . The protruding rear 
end of the actuator 38 is connected to and slid 
ably guided by the bolt return means. I form 
the actuator with a transversely disposed paS 
sage 39 to receive a campin 4 extending through 
a cam slot 4 in the bolt shell 22. Preferably, 
the end of the cam pin 40 also extends into the 
guide groove 36 in the receiver 0. On rearward 
movement of the actuator 38 relative to the bolt 
shell 22, the cam connection is effective to rotate 
the bolt shell 22 into its unlocked position and, 
on forward movement of the actuator 34 relative 
to the bolt shell 22 under the influence of the 
bolt return means, it is effective to rotate the 
bolt into its locked position. I form the cam 
slot 4 to establish a straight front portion 42 
and a curved cam portion 43 (Fig. 7) so that 
initial rearward movement of the actuator is in 
effective to rotate the bolt shell 22 thereby to 
provide a delay in unlocking the bolt shell 22 
in desired relation to the gas pressure of a fired 
cartridge. On forward movement of the actu 
ator 38, the guide groove 36 prevents the can 
portion 43 from being effective to rotate the bolt 
shell 22 until it is seated and then the actuator 
38 moves relative to the bolt shell 22 to re-engage 
the tappet 3. 
The tappet 31 and the actuator 38, as shown 

in Figs, 6 and 7, are each formed with axial pas 

(See Figs. 5 
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pin 58. 

6 
Sages to slidably receive the firing pin 44, with 
the passage in the tappet, 3 being of smaller 
diameter than that through, the actuator 38. The 
front, portion of the firing pin 44 is of reduced 
diameter and the. thus established shoulder 45 
is, engageable with the rear face of the tappet 
3- to limit the forward stroke of the firing, pin. 
Intermediate the rear portion of the firing pin 
44, its diameter is reduced as at 46. The guide 
pins 34 and the cam pin 40 have transverse pas 
Sages. 47 and 48 respectively of the same diameter 
as the reduced portions of the firing pin. 44, and 
When these register with the axial passages 
through the tappet and actuator, the bolt is cor 
rectly assembled. The passage. 48 of the cam 
pin, 80 communicates with an enlarged passage 
9 of Sufficiently, large size to receive the largest 
portion of the firing pin so that, the bolt may be 
easily assenabled by placing the tappet. 3- and 
actuator 38. Within the bolt: shell 22, with the 
passages 47 and 49 of the guide pin and campin 
respectively in allinement. With axial, passages 
through the tappet and actuator. The firing pin 
4 may then be inserted until its reduced portion 
46 is in registry with the passage 49 of the cam 
pin 40. The cam pin 40 may then be: shifted 
laterally of the bolt shell 22 so, that the portion 
46 enters the passage 48. The bolt is then assem 
bled and the axial movement of the firing pin is 
limited, relative to the actuator, to establish a 
firing: stroke; - 

As shown in Figs: 1. and 2, the rear end of the 
receiver may be: threaded to receive a cap. 50. 
which is removable to permit... the bolt 20 to be 
removed when disconnected from the bolt return 
imeans. In: practice; the guiden groove. 36 extends 
to the rear end of the receiver f0, so that the 
protruding pin ends of the assembled bolt, may 
be entered therein. The cap 50 has a boss, 5 
Serving as a stop to limit the rearward movement 
of the bolt. 28 to define its open position and is 
receSSed to accommodate: the rear end of the 
firing pin 44. Centered by the boss 5-f. is a resili 
erat. Stop 52 extending: into the guide groove 36, to 
be engaged by the guide pin 34 as the bolt ap 
proaches the: open position. The portion of the 
Stop 52 in the guide groove 36 is convex in cross 
Section and the end of the cam pin 40 is concave 
to straddle the stop 52 as shown in. Fig.3. 

The bolt return. means 

The bolt return means (Figs: 1 and 5) consists 
of a forked arm 53 in parallel with, the axis of 
the bolt 20 and slidably supported at its front 
end On- a guide rod 54 in the fore stock held in 
the supports 55. The compression spring 56 is 
Supported on the guide rod 54 and seated be 
tween the front end of the forked arm 53 and 
One of the supports 55. The arms 53 extend 
rear Wardly and are spaced apart to straddle the 
magazine 8. The arms 53 terminate in an up 
Wardly disposed loop portion 57 fitting the end 
of the actuator 38 and locked thereto as by the 

The receiver to has transversely alined 
holes 59 by which the pin 58 may be driven out 
when in alinement therewith. A cover, not 
shown, serves to prevent ingress of dirt, into the 
receiver 10 through the holes 59. 
One side of the fore stock has a slot 60 (Figs. 2, 

3, and 4) of Substantially the length of the stroke 
of the bolt 20 and this is closed against the en 
trance of dirt to the return means by one of the 
arms 53 and to this. I attach a charging handle 
6 protruding outwardly for manual engagement; 
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: - . . . The firing mechanism . . 

Where semi-automatic operation is desired, 
firing mechanism in accordance with my inven 
tion as may be seen in Fig. 1 consists of a han 
mer: 62 - pivotally mounted as at 63 to the plate 
4 and pivotally connected to it as at 64 is an 
actuating rod 65 slidably guided in a block 66. 
The rod 65 supports a firing spring 67 seated 
between the block 66 and the end of the rod 65 
connected to the hammer 62. The rod 65 is 
notched as at 68 to provide a sear engageable with 
the surface 69 of the block 66 against which the 
rear end of the rod 65 is pressed by the spring 
Trigger T is pivoted to the plate f4 at T2 and 

is formed with a pocket in which a release pawl 
13 is pivotally mounted. The pawl 73 extends 
through a slot in the plate 4 to engage with the 
end portion 68a of the rod 65 so that when the 
trigger is pulled, the rod 65 is raised to disengage . 
from the surface 69 so that the Spring 67 is oper 
ative to drive the -hammer 62 against the rear 
end of the firing pin 44. I provide a spring 14 
seated between the plate 4 and the opposite end 
of the pawl 73 yieldably urging the pawl 73 into 
the position shown in Fig. 1. . . . 
By this construction, the pawl 13 yields, if the 

trigger T is not released, when the rod 55 is 
forced rearwardly as the hammer is forced back 
by the bolt 20 as it moves into its open position, 
and the sear connection becomes operative and 
cannot be released until the trigger T is released 
thereby permitting the pawl 3 to again be posi 
tioned to raise the end of the rod 65. 
I attach the rear end of the trigger guard 15 

to the plate 4 by a screw 6 and at its front end, 
the trigger guard is slotted as at 72 to receive 
the screw TT. At 79, I have shown the trigger 
guard 75 as formed with a latch engageable with 
the catch 80 on the cartridge clip 8 by which 
the clip is locked in place. Due to the reSilienCe 
of the trigger guard 75 and to the fact that it is 
slidably connected to the plate f4 at its front 
end, the trigger guard may be squeezed to pro 
vide a convenient and easily operated release to 
permit a clip 8 to be removed and replaced. 

Operation 
The operation of a gun, in accordance With my 

invention, may be most readily appreciated by 
initial reference to Fig. 8 in which I have shown 
the bolt 20 in its seated and locked position. With 
a cartridge 9 seated in the chamber of the bar 
rel i f. . . . . . . . . . 
Due to the fact that head space is always pro 

vided to ensure proper bolt operation under all 
conditions, there is space between the front face 
of the bolt shell 22 and the rear face of a seated 
cartridge 9. Head space may, however, be pres 
ent, at least in part, between the receiver lugs 28 
and bolt shell lugs 27, and for that reason I have 
shown in Fig. 8 some space both between the 
bolt shell lugs 28 and the rear face of the car 
tridge 9 and between the bolt shell lugs 27 and 
receiver lugs 28. - 

It will be understood that when a cartridge 
primer 26 is exploded, it may move rearwardly 
relative to the cartridge case, but its action is 
uncertain as the violence of primers varies. After 
the primer 26 explodes, the main charge of the 
cartridge 9 is ignited creating high gas pres 
sure in the barrell. The gas pressure acts 
against the cartridge case to cause it to SWell 
against the chamber, to stretch, and to force the 
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cartridge case rearwardly. This action takes up. 
head space and, unless the lugs 27, 28 are in en 
gagement, it forces the bolt shell 22 rearwardly 
until arrested by lug engagement. . . . . 
The gas pressure is then effective to drive the 

primer 26 rearwardly relative to the cartridge 
case and, as this movement of the primer is defi 
nite and positive, I use it to effect the unlocking 
of the bolt shell 22 and the commencement of 
its movement towards its open position. - 
To avoid the initial action of the primer, when 

it is exploded and the movement of the cartridge 
case, the bolt shell or both, within head space 
limits, from causing movement of the tappet 3, 
I use the guide groove portion 37 to limit the for 
ward position of the tappet 3 so that its forward . 
end is substantially flush with the front, face 23 
of the bolt shell 22 when the lugs are in engage 
ment. By this arrangement, should the lugs not 
be in engagement, the front end of the tappet is 
set back with reference to the front face of the 
bolt shell so that it is not actuated by movement 
of the bolt within head space limits. At this 
point, it should be mentioned that if the tappet 
3 were affected by the initial action of the primer 
or by movement of the cartridge case or bolt 
shell within head space limits, it would be given 
an interrupted stroke inadequate to cause reliable 
automatic or semi-automatic Operation. 
The primers 26 of cartridges are conventionally 

countersunk and due to this and the Space en 
sured between the tappet 3d and the primer 26 
by positioning the tappet 3 with respect to the 
receiver 10, any initial action of the primer 26 
does not contact the tappet 3. 
Movement of the cartridge case, the bolt shell, 

or both, within head space limits, ensures that 
movement of the primer 26 under the influence of 
the gas pressure of a fired charge is effective to 
impart to the tappet 3 an uninterrupted stroke 
against the actuator 38. In Fig. 9, I have shown 
the prinner fired and all head Space taken up SO 
that movement of the primer 26 by the gas pres 
sure of a fired cartridge will impart such a stroke 
to the tappet 31. In Fig. 12 I have shown the 
tappet 3 i driven by the primer through the limit 
of its stroke. The pin 34 is now out of contact 
with the shoulder established by the front edge 
of the groove 37 and as the actuator 38 continues 
its travel, it causes the bolt shell 22 to rotate 
through its can connection therewith, the pin 
34 is positioned in alinement with the groove 36. 
In Fig. 13, I have shown the grooves 36 and 37. 
In Fig. 13, the pins 34 and 48 are sectioned to 
indicate their position in Fig. i2. Their position 
shown in Fig. 9 is indicated by dotted lines and 
their general path is suggested by arrows. 
The tappet stroke against the actuator 38, lim 

ited by the slot 35 in the bolt shell 22, drives the 
actuator rearwardly as shown in Fig. 5. Under 
this action, the actuator 38 moves rearwardly. 
relative to the bolt shell 22 and then cams it into 
its unlocked position and is effective at least to 
start its movement towards its open position. 
Because of the delayed opening of the bolt shell. 
22, only residual pressure in the barrel is exerted 
on the unlocked bolt shell 22 and this is effective 
to ensure the completion of the movement of the 
bolt into its open position. 
As the bolt approaches its open position, the 

resilient stop 52, is engaged by the guide pin 34 
so that further movement of the bolt shell 22 
results in the tappet 3 occupying its extreme for 

5 
ward position in which it protrudes beyond the 
front face of the bolt shell 22. In this position, 
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it strikes the primer 26 of an extracted cartridge 
and functions assan ejector. (See Fig. 10.) Be 
JCauSe the front end of the tappet is of greater 
diameter than the primer, it cannot strike the 
-primer of an unfired cartridge. 
The resilient stop 52 is Operative slightly in 

fadvance of the contact of the factuator 38 “With 
*the boss 5: In Fig. 6, Ihave shown this relation 
as exaggerated. MoVement of the bolt 20 towards 
its open position is also opposed by the bolt re 
turn means and by the firing mechanism which 
it recocks. 
The bolt 20 is returned from its open position 

by the return means to pick up another cartridge 
9 from the clip 8 and seat it in the chamber 
2. Of the barrel ff. As the bot shell 22 is held 

against rotation until it is seated, the action of 
the bolt return means on the actuator 38 is in 
effective to rotate the bolt shell 22. When the 
bolt shell 22 is seated, the cam connection is then 
operative to rotate it into its locked position, and 
then to permit the actuator .38 to move relative 
:to the bolt Sheil 22 into contact With the tappet 
3f. As the axial movement of the firing pin 44 
is imited relative to the actuator 38, it is impos 
sible for the firing pin 44 to be in operative rela 
tion to a cartridge until the bolt is in its locked 
position thereby ensuring safety in operation. 

Conclusion 
In the foregoing, I have described a firearm in 

accordance with my invention which has been 
-successfully-operated and its success is due to the 
“novel features discussed in connection. With it. 
While the description has been of only One emir 
bodiment of my invention, it will be apparent 
from it that my invention provides firearms in 
texpensive.and simple to manufacture, safe and 
reliable in use, and easy to repair and service. 
:Contributing to this result are: the many features 
that I have discussed and particularly to the fact 
that the tappet is positioned positively relative 
to the receiver and independent of the bolt shell. 
In addition, attentionisdirected to the factithat 
the bolt shell 22, the tappet:3, and the actuator 
38 are light in Weight. This makes possible a, 
rapid acceleration and deceleration of the parts 
that may be positively and accurately controlled 
to provide safe, efficient, and reliable operation. 
What I therefore claim and desire to Sece 

by Letter's Patent is: 
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1. En a firearm for use with a cartridgehaving - 
a scentrally disposed primer, a receiver, a cham 
bered barrel carried by said receiver, a bolt con 
prising a bolt shell slidably and rotatably car 
tried by said receiver to reciprocate. between a 
cartridge seating position and an open position, 
said bolt and chamber being proportioned to 
establish head space between said bolt and 'a 
seated cartridge when said bolt is in said -car 
tridge seating position, an actuator and a tappet 
slidably supported axially of said bolt shell for 
contact with each other, means to hold said ac 
trator against rotation, said bolt shell and said 
receiver each including engageable lugs which, 
when said bolt shell is seated and partially ro 
tated, establish a locked bolt position and limit 
rearward movement of saidbdlt shell on the firing 
of a cartridge when at least a part of the head 
space is represented by Space between said lugs, 
yieldable means urging said actuator against said 
tappet and Opposing movement of said actuator 
by said tappet, a cam connection between said 
actuator and saidbdlt. Shell to urge said bolt shell 
into its unlocked and open positions When Said 
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actuator is driven by said tappet and to urge 
said bolt shell into its closed and locked positions 
When Said actuator is driven by Said yieldable 
2means, a pin and slot connection between said 
tappet. and said bolt shell limiting relative move 
ment therebetWeen to provide an operative itap 
pet Stroke against said actuator and to limit the 
movement of the primer, and said receiver hav 
ing a groove to receive one end of the pin of said 
pin and slot connection, said groove including a 
portion disposed in parallel with the axis of said 
barrel to hold said bolt shell against rotation and 
a portion disposed at right angles thereto to per 
mit limited partial rotation of said bolt shell 
when seated, said last-named portion being of 
sufficient width to permit limited movement of 
said tappet therein and limiting the forward po 
sition of said tappet when saidbolt is seated and 
locked to ensure a predetermined relation of the 
tappet to the primer of a seated cartridge re 
gardless of whether head space is represented by 

, Space between said lugs, between said bolt and 
said cartridge or both thereby to ensure that 
said tappet is given an uninterrupted stroke by 
the gas pressure of a fired cartridge acting only 
through the movement of the primer. 

2. In a firearm for use with a cartridgehaving 
a centrally disposed primer, a receiver, a cham 
bered barrel carried by said receiver, a bolt com 
prising a bolt shell slidably and rotatably carried 
-by said receiver to reciprocate between a cartridge 
seating position and an Open position, an actu 
ator and a tappet slidably supported axially of 
said bolt shell for contact with each other and 
forengagement of -said tappet by the primer rand 
actuation by its piston-like action when the 
-cartridge is fired, means to hold said actuator 
against rotation, said bolt shell and said receiver 
-each including lugs which, when Said bolt shell 
is seated and partially rotated, engage and es 
tablish a locked bolt position, yieldable means 
urging said actuator against Said tappet and 
opposing movement of said actuator by Said tap 
pet, a cam connection between said actuator and 
said bolt shell to urge said bolt shell into its un 
locked and open positions when Said actuator is 
driven by said tappet and to urge Said bolt Shell 
into its closed and locked positions When Said 
actuator is driven by said yieldable means, a pin 
and slot connection between said tappet and Said 
bolt shell limiting relative movement therebe 
tween to provide an operative tappet stroke 
against said actuator and to limit the movement 
of the primer, and said receiver having a guide 
:groove in parallel with the axis of the barrel to 
receive one end of the pin of Said pin and slot 
connection to hold said bolt shell against rota 
tion as it reciprocates and a pin accommodating 
groove disposed at right angles thereto to permit 
partial rotation of said bolt shell When Seated 
to establish a shoulder in said receiver locating 
the forward position of said tappet independent 
ly of said bolt shell when said bolt is seated and 
locked and to permit the operative stroke of Said 
tappet. 

3. The firearm of claim 2, in Which a firing 
pin is supported axially of the tappet and ac 
tuator and is anchored to the actuator for limited 
movement relative thereto, the can connection 
comprises a cam pin carried by the actuator and 
the bolt shell has a cam slot through which the 
cam pin extends, the front portion of the can 
slot extends in parallel with the bolt axis, and 
the tappet and the actuator are in engagement 
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only when the cam pin is in the front portion 
of its slot So that as the bolt moves under the 
influence of the yieldable means the tappet and 
actuator are spaced apart and the firing pin is 
inoperatively positioned except when the bolt 
shell is seated and locked. 

4. The firearm of claim 2, in which the can 
connection Comprises a can pin carried by the 
actuator and the bolt shell has a pair of Op 
positely disposed cam slots through which the 
cam pin extends, the pin and slot connection 
comprises a pin carried by the tappet and the 
bolt shell has a pair of oppositely disposed slots 
through which the tappet pin extends, and one 
end of each of the pins is entrant of the guide 
slot in the receiver. - 

5. In a firearm for use with a cartridge having 
a centrally disposed primer, a receiver, a cham 
bered barrel carried by said receiver, a bolt com 
prising a bolt shell slidably and rotatably carried 
by said receiver to reciprocate between a cartridge 
seating position and an open position, an actu 
ator and a tappet slidably supported axially of 
said bolt shell for contact with each other and 
for engagement of said tappet by the primer 
and actuation by its piston-like action when the 
cartridge is fired, means to hold said actuator 
against rotation, said bolt shell and said receiver 
each including lugs which, when said bolt shell 
is seated and partially rotated, engage and es 
tablish a locked bolt position, yieldable means 
urging Said actuator against said tappet and 
opposing movement of said actuator by said tap 
pet, a can Connection between said actuator and 
said bolt shell to urge said bolt shell into its un 
locked and open positions when said actuator is 
driven by said tappet and to urge said bolt shell 
into its closed and locked positions when said 
actuator is driven by said yieldable means, said 
bolt shell having a slot, and a pin carried by said 
tappet and extending through said slot to limit 
relative movement between said bolt shell and 
said tappet to provide an operative tappet stroke 
against said actuator to limit the movement of 
the primer, and to permit the front end of Said 
tappet to have an ejecting position in which it 
protrudes a predetermined distance beyond the 
front face of said bolt shell, and said receiver 
having a guide groove in parallel with the axis 
of the barrel to receive one end of the tappet 
pln to hold said bolt shell against rotation as 
it reciprocates and a pin accommodating groove 
disposed at right angles thereto to permit par 
tial rotation of said bolt shell when seated, to 
establish a shoulder in said receiver locating the 
forward position of said tappet independently 
of Said bolt shell when said bolt is seated and 
locked, and to permit said tappet stroke, and 
Stop means positioned in the rear end of said : 
receiver and extending forwardly in said guide 
slot to engage with said pin to effect its ejecting 
position as said bolt approaches its open posi 
tion, . . . ? ?? ? 

6. The firearm of claim.5, in which the stop 
means is resilient. . ? 

7. The firearm of claim 5 in which the cam 
connection comprises a can pin carried by the 
actuator and the bolt shell has a cam slot through 
which the cam pin extends into the guide groove, 
and the groove entering end of the can pin is 
formed to straddle the portion of the stop means 
that extends forwardly in the guide groove. 

8. A bolt for a firearm comprising a firing pin, 
the rear part of which has a portion of reduced 
diameter, a bolt shell having a slot adjacent its 
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front end and a cam shaped slot spaced rear 
wardly therefrom, an actuator and a tappet to be 
inserted into and slidably supported by said bolt 
shell, said actuator and said tappet each having 
an axial passage for said firing pin and a trans 
verse bore intersecting said passage, an assembly 
pin insertable through said first slot and through 
the transverse bore of said tappet, and a second 
assembly pin insertable through said can shaped 
slot and through the transverse bore of said ac 
tuator, said assembly pins each having a trans 
verse bore to receive said firing pin when a lined 
with said passages, the transverse bore through 
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said second assembly pin being of keyhole shape, 
"the larger part of which registers with the pas 
sage in said actuator before said second pin is 
fully inserted to receive the rear end of said firing 
pin and the smaller part of which receives the 
portion of said firing pin which is of reduced 
diameter when said second assembly pin is fully 
inserted thereby to lock said pin, said portion of 
'said firing pin which is of reduced diameter being 
of greater length than the diameter of said Second 
assembly pin. 

9. A bolt for a firearm comprising a firing pin, 
the front part of which is of lesser diameter than 
its rear part to establish an intermediate shoulder 
and the rear part of which has a portion of re 
duced diameter, a bolt shell having a slot adja 
cent its front end and a can shaped slot spaced 
rearwardly therefrom, an actuator and a tappet 
to be inserted into and slidably supported by Said 
bolt shell, said actuator and said tappet each hav 
ing an axial passage for said firing pin respec 
tively of the diameter of the rear and front parts 
of said firing pin so that the rear face of Said 
tappet constitutes a stop limiting the forward 
position of said firing pin, and a transverse bore 
intersecting said passage, an assembly pin in 
sertable through said first slot and through the 
transverse bore of said tappet, and a second as 
sembly pin insertable through said Cam shaped 
slot and through the transverse bore of said ac 
tuator, said assembly pins each having a trans 
verse bore to receive said firing pin when alined 
with said passages, the transverse bore through 
said second assembly pin being of keyhole shape, 
the larger part of which registers with the pas 
sage in said actuator before said Second pin is 
fully inserted to receive the rear end of said firing 
pin and the Smaller part of which receives the 
portion of said firing pin which is of reduced 
diameter when said second assembly pin is fully 
inserted thereby to lock said pin, said portion of 
said firing pin which is of reduced diameter be 
ing of greater length than the - diameter of said 
second assembly pin. - ? ? ? ? ? ? ? ? ? ?? ? ? ? ? ? ?' ? 

10. A bolt for a firearm comprising a firing pin, 
the front part of which is of lesser diameter than 
its rear part to establish an intermediate shoul 
der and the rear part of which has a portion of 
reduced diameter, a bolt shell having a bore of 
reduced diameter in its forward portion and hav 
ing a slot adjacent its front end and a cam shaped 
slot spaced rearwardly therefrom, an actuator 
and a tappet to be inserted into and slidably Sup 
ported by said bolt shell, said actuator and said 
tappet each having an axial passage for said fir 
ing pin respectively of the diameter of the rear 
and front parts of said firing pin so that the rear 
face of said tappet constitutes a stop limiting the 
forward position of said firing pin, and a trans 
verse bore intersecting said passage, the front 
portion of said tappet being of reduced diameter 
to enter the portion of the bore of said bolt shell 
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which is of reduced diameter, an assembly pin 
insertable through said first slot and through the 
transverse bore of said tappet, and a second as 
sembly pin insertable through said can shaped 
slot and through the transverse bore of said a,c- 
tuator, said assembly pins each having a trans 
verse bore to receive said firing pin when alined 
with said passages, the transverse bore through 
said second assembly pin being of keyhole Shape, 
the larger part of which registers with the passage 
in said actuator before said second pin is fully 
inserted to receive the rear end of said firing pin 
and the smaller part of which receives the por 
tion of said firing pin which is of reduced di 
ameter when said second assembly pin is fully 
inserted thereby to lock said pin, said portion of 
said firing pin which is of reduced diameter be 
ing of greater length than the diameter of said 
second assembly pin. 

11. In a firearm for use with a cartridge hav 
ing a centrally disposed primer, a receiver, a 
chambered barrel carried by said receiver, a bolt 
carried by said receiver to reciprocate between a 
cartridge seating position and an open position, 
said bolt and said chamber being proportioned to 
establish head space between said bolt and a 
seated cartridge when said bolt is in Said cartridge 
seating position, said bolt comprising a bolt shell 
having a cartridge contacting face, an actuator 
slidable with reference to said bolt shell, and a 30 
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primer contacting tappet slidable with reference 
to said bolt shell and in engagement with said 
actuator When said bolt is in said cartridge seat 
ing position, means to lock said bolt shell against 
rear Ward movement. When said bolt is in Said car 
tridge seating position, means carried by said ac 
tuator to unlock said means, yieldable means urg 
ing said actuator forwardly and opposing its rear 
ward movement, means connecting said actuator 
and said tappet to said bolt shell for movement 
relative thereto and to each other so that when 
said tappet is driven rearwardly by a primer, the 
rearward movement of said tappet relative to said 
bolt shell is limited, thereby limiting primer 
travel, and said actuator is driven rearwardly to 
effect the unlocking of said locking means and 
so that when said actuator is driven forwardly 
by said yieldable means, said bolt shell is carried 
into said cartridge seating position and in said 
cartridge seating position said actuator and said 
tappet are in engagement, and means carried by 
said tappet and engageable with said receiver 
when said bolt is in its cartridge seating position. 
to position said tappet positively relative to said 
receiver and independently of said bolt shell 
thereby to prevent the front end of Said tappet 
from protruding beyond the face of Said bolt 
shell and to maintain it in predetermined rela 
tion to the head Space. 

HOWARD R. CLARKE. 

  


